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(54) VEHICLE-TO-VEHICLE DISTANCE MEASURING SYSTEM 

(57)Abstract: 

PURPOSE: To display to a driver only an information, that is necessary 
for the driver, among the vehicle-to-vehicle distance information 
concerning a foregoing vehicle in the direction of driver's sight by 
providing a means for measuring the direction of driver's sight in a 
vehicle-to-vehicle distance measuring system which can measure a 
specified area around the vehicle body. 

CONSTITUTION: A vehicle-to-vehicle distance measuring system 
consists of a whole controlling signal processing part 1, a vehicle-to- 
vehicle distance measuring part 2, a car speed sensor part 3, a sight 
line measuring part 4, and an HUD type display part 5. The vehicle-to- 
vehicle distance to advancing vehicle and bearing data thereof are 
obtained by the part 2, and the direction of driver's sight is measured 
by the part 4 to obtain a coordinate data for observation point. Then 
the whole controlling part 1 specifies 'an advancing vehicle that the 
driver observes especially' among the vehicles existing forwardly in the 
direction of drivers sight, and the part 5 HUD-displays the vehicle-to- 
vehicle distance information concerning the advancing vehicle on a 
wind shield. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A range measurement means to detect distance and bearing with the body which makes the predetermined range 
around a car the ranging range, and exists in this ranging range, A look measurement means to compute an operator's 
direction of a look and to acquire a gaze coordinate point, and a gaze body distinction means to distinguish the body at which 
the operator is gazing from said distance, and bearing and said gaze coordinate point The distance-betwe en-two-cars 
measuring device characterized by having a display means to display the distance information only in connection with this 
body when the body at which the operator is gazing with said gaze body distinction means is distinguished. 
[Claim 2] The distance-between-two-cars measuring device according to claim 1 which said gaze body distinction means 
computes the distance of each gaze coordinate point of the past obtained by the measurement within predetermined time on 
predetermined space, and the gaze coordinate point acquired by this measurement, and is characterized by to have a gaze 
condition judging means judge with the operator gazing when the whole of each computed distance is below a predetermined 
value. 

[Claim 3] Furthermore, rt is the distance-between-two-cars measuring device according to claim 2 which compares the 
distance of each body to superimpose and said car, has a superposition object distance comparison means to choose the 
body which approached most out of it, and is characterized by said display displaying the distance of this contiguity body and 
said car when said gaze body distinction means exists, as a body is overlapped in an operator's direction of a look. 
[Claim 4] Claim 1 characterized by being HUD equipment with which said display means carries out image formation of the 
distance information, and displays it in an operator's front visual field thru/or the distance-between-two-cars measuring 
device of three given in any 1 term. 

[Claim 5] A range measurement means to obtain distance and bearing with the body which makes the predetermined range 
around a car the ranging range, and exists in this ranging range, A look measurement means to compute an operator's 
direction of a look and to acquire a gaze coordinate point, and a gaze body distinction means to distinguish the body at which 
the operator is gazing from said distance, and bearing and said gaze coordinate point, The distance-between-two-cars 
measuring device characterized by controlling the speed based on the distance information only in connection with this body 
when the body at which it **** and the operator is gazing with said gaze body distinction means is distinguished. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a distance-betwe en-two-cars measuring device. 
[0002] 

[Description of the Prior Art] As an example of the conventional distance-between-two-cars measuring device, it is 
Provisional Publication No. 55-86000. There are some which are used for the automobile travel-speed control approach and 
equipment given in a number official report. 

[0003] Although a distance-between-two-cars measuring device given in the above-mentioned official report is an electric- 
wave type radar installation, the sweep of the laser light is repeated and carried out to a road surface and abbreviation 
parallel on a beam, and the optical type radar installation which measures distance and an azimuth with the precedence 
vehicle in the predetermined range of the perimeter of a car is proposed in recent years. 

[0004] Here, as shown in d rawing 21 , distance R is used as the angle which the slant range between a self-vehicle / 
precedence vehicle and the segment to which the travelling direction of a self-vehicle, and a self-vehicle / precedence 
vehicle make Azimuth theta make, and drawing 17 -19 explain an above-mentioned optical type radar installation. 
[0005] Drawing 17 is the block diagram of an optical type radar installation, and the optical type radar installation consists of 
the control circuit section 1, the laser radar head section 2, the speed sensor section, and a distance-between-two-cars 
display and the alarm section 4. In addition, the control circuit section 1 has the digital-disposal-circuit section 111. 
[0006] Drawing 18 is the block diagram of the laser radar head section 2, and the laser radar head section 2 has a light 
emitting device 121, the lens 122 for luminescence, the sweep mirror 124, the photo detector 126, the lens 127 for light- 
receiving, and the filter 1 28. 

[0007] Drawing 19 is a timing diagram and explains the principle which measures the distance between two cars and an 
azimuth in an optical type radar installation based on drawing 17 - drawing 19 . 

[0008] Clock signal B to which the control circuit section 1 carries out the n round part of the inside of 1 period of the frame 
signal A and the frame signal A is generated. A sweep mirror drive circuit (not shown) rotates [ theta / minute include-angle 
delta] the sweep mirror 124 in response to clock signal B, and an issue component drive circuit (not shown) generates the 
driving pulse signal C of cycle-period Tp and pulse width Tw, and drives a light emitting device 121. 

[0009] A light emitting device 121 is driven with the driving pulse signal C, and generates the pulsed light Lt of wavelength 
lambda and pulse width Tw. It is orthopedically operated in the shape of [ of angle-of-divergence thetat ] a beam with the 
lens 122 for luminescence, and pulsed light Lt is emitted ahead [ car ] as a laser beam 129 ( drawing 16 ). The emitted pulsed 
light Lt is reflected in the direction of a self-vehicle by the reflex reflector of a front precedence vehicle. 
[0010] It is condensed with the lens 127 for light-receiving, and the reflected light Lr from a body penetrates the optical 
filter 128 except noise light (illumination light, such as sunlight and a street etc.), and it carries out incidence to a photo 
detector 126. A photo detector 126 carries out photo electric conversion of the received reflected light Lr, and produces the 
light-receiving pulse D. It is orthopedically amplified and operated by the wideband amplifier (not shown), and light-receiving 
pulse signal D is set to light-receiving pulse signal E, and is inputted into a digital disposal circuit 1 1 1 ( drawing 18 ). 
[001 1] After the distance between two cars R finds the propagation delay time tau taken to be detected by the electric eye 
after pulsed light Lt is injected from a light transmission machine based on the above-mentioned result and being reflected 
by the reflex reflector of a precedence vehicle from trigger signal B and light-receiving pulse signal E, it is computed by the 
degree type. 

[0012] R=c-tau/2 However, c is the velocity of light. 

[001 3] Moreover, Azimuth theta will be computed by the degree type if clock signal B is used as the m-th clock in one frame. 

[0014] theta=2m-deltatheta-thetao However, thetao It is the include angle which the injection direction of a leather beam 
and a car travelling direction make in the initial valve position of a sweep mirror. 

[0015] Predetermined sweep measurement of the perimeter of a n times repetition car within the limits is ended for the 

above procedure within one frame. 

[0016] 

[Problem(s) to be Solved by the Invention] However, if it was in the conventional distance-between-two-cars measuring 
device which was mentioned above, since the distance between two cars with all precedence vehicles was measured and 
distance information was displayed when two or more precedence vehicles existed, there was a trouble of becoming a surfeit 
of information for a driver (Driver; operator). 

[0017] This reason is explained using the example (optical type radar installation) of the above-mentioned distance- 
between-two-cars measuring device. Drawing 20 shows the situation that the precedence vehicle is running the road of two 
or more lanes, respectively, and a distance-between-two-cars measuring device measures the distance between two cars 
with the precedence vehicles A, B, and C, respectively, makes it distance information, and is displayed on a driver. However, 
a that driver's hopes to know the distance's between two cars with self-vehicle precedence vehicle is only one vehicle. 
Namely, (a) When it is going to make a lane change into a right-hand side lane from now on, it is the distance between two 
cars with the precedence vehicle A (b). When running a self-lane as it is, it is the distance between two cars with the 
precedence vehicle B (c). When it is going to make a lane change into a left-hand side lane from now on, the distance 
between two cars with the precedence vehicle C should just be known. 

[0018] However, if it is in the conventional distance-between-two-cars measuring device as mentioned above, since the 
distance between two cars of the precedence vehicles A and B and all C is measured and distance information is displayed, 
information unnecessary for a driver will be displayed and there is a possibility that it may become impossible to concentrate 
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on a safety operation. 

[0019] In order that this invention may be made paying attention to the above-mentioned trouble and may solve the above- 
mentioned trouble, in the distance-between-two-cars measuring device which makes the predetermined range around a car 
the ranging range, it has a means to measure the direction of a look of a driver, and aims at displaying on a driver only the 
information which a driver needs among the distance-between-two-cars information on the car which exists ahead [ of a 
driver / direction of look ]. 
[0020] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the distance-between-two-cars measuring 
device of the 1 st invention In the distance-between-two-cars measuring device which has a range measurement means to 
obtain distance and bearing with the body which makes the predetermined range around a car the ranging range, and exists in 
this ranging range A look measurement means to compute an operator's direction of a look and to acquire a gaze coordinate 
point, and a gaze body distinction means to distinguish the body at which the operator is gazing from distance, and bearing 
and a gaze coordinate point, When the body at which the operator is gazing with the gaze body distinction means is 
distinguished, it is characterized by having a display means to display the distance information only in connection with this 
body. 

[0021] The 2nd invention is set to the distance-between-two-cars measuring device of invention of the above 1st. A gaze 
body distinction means The distance of each gaze coordinate point of the past obtained by the measurement within 
predetermined time on predetermined space and the gaze coordinate point acquired by this measurement is computed, and 
when the whole of each computed distance is below a predetermined value, it is characterized by having a gaze condition 
judging means to judge with the operator gazing. 

[0022] As a body superimposes [ a gaze body distinction means ] the 3rd invention in an operators direction of a look 
further in the distance-between-two-cars measuring device of invention of the above 2nd, when it exists, the distance of 
each body to superimpose and said car is compared, it has a superposition object distance comparison means choose the 
body which approached most out of it, and a display is characterized by to display the distance of this contiguity body and a 
car. 

[0023] 4th invention is characterized by being HUD equipment with which a display means carries out image formation of the 
distance information, and displays it in an operator's front visual field in which distance-between-two-cars measuring device 
of the above 1 st thru/or the 3rd invention. 

[0024] A range measurement means to obtain distance and bearing with the body which the distance-between-two-cars 
measuring device of the 5th invention makes the predetermined range around a car the ranging range, and exists in this 
ranging range, A look measurement means to compute an operator's direction of a look and to acquire a gaze coordinate 
point, and a gaze body distinction means to distinguish the body at which the operator is gazing from distance, and bearing 
and a gaze coordinate point, It ****, and when the body at which the operator is gazing with the gaze body distinction means 
is distinguished, it is characterized by controlling the speed based on the distance information only in connection with this 
body. 
[0025] 

[Function] If the above-mentioned configuration performs initial setting in the 1st and the distance-between-two-cars 
measuring device of the 2nd invention and a measurement start signal is outputted to a range measurement means and a 
look measurement means, each means will start actuation. 

[0026] Next, a gaze body distinction means incorporates the fixation point coordinate in the precedence car existence region 
obtained with the distance of ail the bodies and cars concerned and azimuth, and look measurement means in the measuring 
range obtained with the range measurement means from each output port. The coordinate of the body on predetermined 
space (for example, windshield) is computed from the distance and the azimuth of a body and a car, when a gaze condition 
judging means has a body (for example, precedence vehicle), when the distance between a fixation point coordinate and an 
objective coordinate is predetermined within the limits, it judges with the operator gazing at the body, and when the distance 
between coordinates is except the predetermined range, an operator judges with not gazing at the body. 

[0027] And when the body at which the operator is gazing with the gaze body distinction means is distinguished, the distance 
information only in connection with this body is displayed with a display means. In addition, when there is no precedence 
vehicle at which the operator is gazing, a display means erases a display and repeats the next processing. Moreover, when 
there is no output from a distance-between-two-cars measurement means, it does not display (namely, when there is no 
body in ranging within the limits). 

[0028] Moreover, in the 3rd invention, in the above-mentioned distance-between-two-cars measuring device, when it exists 
as the body is overlapped in an operator's direction of a look, the distance between two cars of the body of the direction of a 
look is compared, and only the distance information on a precedence vehicle that it approached most out of it is displayed on 
a display. 

[0029] In the 4th invention, in the distance-between-two-cars measuring device of each above, image formation of the 

distance information is carried out into an operator s front visual field with HUD equipment, and it displays. 

[0030] In the distance-between-two-cars measuring device of the 5th invention, distance and bearing with the body which 

makes the predetermined range around a car the ranging range with a range measurement means, and exists in this ranging 

range are obtained, an operator's direction of a look is computed with a look measurement means, and a gaze coordinate 

point is acquired. Next, the body at which the operator is gazing from distance, and bearing and a gaze coordinate point with 

the gaze body distinction means is distinguished. And when the body at which the operator is gazing with the gaze body 

distinction means is distinguished, the speed is controlled based on the distance information only in connection with this 

body. 

[0031] 

[Example] 

<Example 1> drawing 1 is the block diagram of one example of the distance-between-two-cars measuring device of this 
invention, and drawing 2 shows one example of this invention seen from the driver. 

[0032] The distance-between-two-cars measuring device is constituted from whole control and the signal-processing 
section 1, the distance-between-two-cars test section 2. the speed sensor section 3, the look measurement section 4, and 
the HUD (HUD) mold display 5 by drawing 1 . 

[0033] And the distance-between-two-cars test section 2 consists of the laser radar head section 21 and a control circuit 
22. The look measurement section 4 has the digital disposal circuit 43 to which the location and the direction of a look of an 
eye of a driver are specified from the output signal of the light source 41 which illuminates the face section of a driver, the 
camera 42 which observes the regions of face of a driver, and a camera 42, and a driver outputs whether it is ******** for 
which point on window shielding, the HUD mold display 5 — instrumental — it is equivalent to the display unit 51 prepared in 
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the panel top face. 

[0034] Moreover, the precedence cars 91, 92, and 93 are shown by drawing 2 , and a virtual-image indication (afters- 
mentioned) of the distance between two cars 53 with the precedence vehicle 92 is given by the HUD mold display 5 on the 
windshield in this example. 

[0035] Next, actuation of each part is explained. 

[0036] The distance-betwe en-two-cars measurement section 2 outputs the distance R and Azimuth theta with a 
precedence vehicle which are in predetermined within the limits of the perimeter of a car. 

[0037] Actuation of the distance-between-two-cars measurement section 2 is explained using the flow chart shown in 
drawing 3 . 

[0038] Distance-between-two-cars measurement is started in response to the measurement start signal from the whole 
control section 1. 

[0039] Sweep measurement of the predetermined range of the perimeter of a car is performed by one frame. 
[0040] The distance R and Azimuth theta of a precedence vehicle of predetermined within the limits ahead of a car are 
outputted to an output port However, when there is no precedence vehicle, "with [ no precedence vehicle ]" data are 
outputted to an output port. In addition, the output port section holds distance and bearing each data obtained this time until 
a next distance and an azimuth are outputted, 

[0041] It returns in order to perform the sweep measurement of one frame as follows. 

[0042] The image of two sheets from which the look measurement section 4 converted [ front / of a driver ] the eyeball into 
a video signal with one camera 42, and was obtained by change-over of the light source 41 as shown in drawing 15 is 
processed by the digital disposal circuit, the location and the direction of a look of an eye of a driver are computed from an 
output signal, and a driver specifies whether it is ******** for which point on a windshield. 

[0043] A camera 42 will be supplemented with the specular reflection light on the front face of a cornea, and the principle of 
look detection will be observed as the luminescent spot (cornea reflected image), if an eyeball is illuminated with the invisible 
light (for example, near-infrared light) from the light source 41 as shown in drawing 15 . 

[0044] Specular reflection occurs the point S on the ball (cornea bail which sets a core to O) which constitutes a cornea 
from drawing 15 , and signs that a cornea reflected image (virtual image) arises in point S' are shown. In this case, when a 
camera 42 and the source 41 of the illumination light are especially allotted to a coaxial system, three O, S, and S' gets on 
the same straight line. 

[0045] When in other words an eyeball is observed by the coaxial system sensor (not shown), the cornea ball core O will 
exist on the straight line which connects a light source location (camera focal location) to cornea reflected image location S' 
on a camera 42. Moreover, when an eyeball is observed with the configuration of drawing 15 . the specular reflection location 
S will exist on the straight line which connects a camera focus to cornea reflected image location S* on a camera 42. 
[0046] Furthermore, if an eyeball is observed by the coaxial system sensor, the flux of light which passed the pupil will reflect 
on a retina, will carry out outgoing radiation in the direction of incidence from a return pupil, a camera 42 will be reached, and 
the retinal reflex image with which the pupillary zone is observed brightly is obtained. It will be thought that the center-of- 
gravity location of a retinal reflex image is in agreement with pupil core O', and the pupil core Q will exist on the straight line 
which connects the focus of a camera 42 to the center-of-gravity location of the retinal reflex image on a camera 42 from 
this. 

[0047] The look measurement section 4 measures pupil core O' and the look which passes Point O and O' in quest of the 
three-dimension location based on [ Q ] corneas from the above-mentioned information, and outputs "the point at which the 
driver is gazing." 

[0048] Actuation of the look measurement section 4 is explained using the flow chart shown in drawing 4 . 

[0049] Here, the zone division is carried out to alpha zone which is the field where a precedence vehicle exists the visual 

field of a driver as shown in Fig. 5, and beta zone which are fields other than alpha zone on explanation. 

[0050] Look measurement (****) is started in response to the measurement start signal from the whole control section 1 . 

[0051] The coordinate P on the windshietd of a look (px, py) is computed. 

[0052] The coordinate Q1 by which Coordinate P was measured in the past predetermined time in order to judge an 

operator s gaze condition, Q2, and Q3 Qn It distinguishes whether it is in agreement with any they are, and when not in 

agreement the past coordinate data is updated. It returns. The renewal of coordinate data is for example. Q1 =P, Q2 =Q1 

Qn =Qn-1. It carries out exchangeably like. In addition, Coordinate P, the coordinate Q1 of the measured past, Q2, and Q3 

Qn Decision of coincidence and an inequality computes the distance between Coordinate P, the measured coordinate Q1, 

Q2, Q3 Qn. The time of the whole of each computed distance being below the predetermined value a is judged to be 

coincidence, and the time of exceeding the predetermined value a is judged as an inequality. 

[0053] When in agreement, the point (px, py) which Coordinate P shows is judged to be "the point (fixation point) at which 
the driver is gazing", and it distinguishes in which zone of alpha and beta a fixation point exists, when a fixation point exists 
in beta zone, the past coordinate data is updated, and it is alike, and returns. 

[0054] When a fixation point exists in alpha zone, the coordinate P of a fixation point (px. py) is outputted to an output port. 
In addition, an output port holds the coordinate data obtained this time until a next fixation point coordinate is outputted. 
[0055] the past coordinate data is updated, and it is alike, and returns. 

[0056] The HUD mold display 5 is head up display (Head up Display) equipment which displays on a windshield the distance- 
between-two-cars information 53 on the precedence vehicle at which it is gazing among precedence vehicles according to 
directions of the whole control section 1 as shown in drawing 2 . A HUD display is the method of presentation it is made 
visible [ method of presentation ] as is made to carry out image formation of such operation information into the front visual 
field of a windshield and laps with the foreground within a visual field so that it may live operation information, such as 
distance-between-two-cars information, in a **** case, even if a driver does not once turn away its eyes from a front visual 
! field. 

[0057] As an example of a HUD mold display, as shown in drawing 16 , there are some (Japanese Patent Application No. 62- 
5288) which obtain an image by making a combiner 162 on both sides of a hologram 160 with the clear glass 161,161 of two 
sheets, and scanning a combiner 162 within the light wave length divergence-angle-of-beams omega by the laser light from 
the laser light scanner 1 63. 

[0058] In this case, if a combiner 162 is irradiated by the thin laser beam B injected from the laser light scanner 163, the 
image of a part which Beam B hit will be looked at by Eye E. Therefore, if on-off control of the laser beam B is scanned and 
carried out to X and Y shaft orientations, the image 164 which consists of sets of the point that the laser beam B hit will 
appear ahead of a combiner 162. 

[0059] Therefore, distance information can be displayed on a windshield using the HUD mold display which can perform a 
HUD display. 
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[0060] Next, the actuation by the whole distance-betwe en-two-cars measuring device of this invention is explained using 
the flow chart of drawing 6 . 

[0061] The whole control section 1 performs initial setting, and outputs a measurement start signal to the distance- 
betwe en-two-cars test section 2 and the look measurement section 4. Each part starts actuation (step 1). 
[0062] The whole control section 1 incorporates the important matter in alpha zone obtained by the distance between two 
cars and azimuth, and the look test section 4 with all precedence vehicles in the measuring range from the distance- 
between-two-cars test section 2 (fixation point coordinate) from each output port (step 2). 

[0063] When there is no output from the distance-between-two-cars test section 2 (i.e., when a precedence vehicle is not), 
a HUD display is erased and it returns to step 2 (step 3). 

[0064] When there is a precedence vehicle, the precedence vehicle at which the driver is gazing is distinguished using the 
distance between two cars and the azimuth information, and the fixation point coordinate of a precedence vehicle (step 4). 
[0065] That is, the coordinate of the precedence vehicle on a windshield is computed from the distance between two cars 
and azimuth information on a precedence vehicle, when the distance between a fixation point coordinate and the coordinate 
of a precedence vehicle is predetermined within the limits, it judges that the driver is gazing at the precedence vehicle, and 
when the distance between coordinates is except the predetermined range, it is judged that the driver is not gazing at the 
precedence vehicle. When there is no precedence vehicle at which the driver is gazing, a HUD display is erased and it returns 
to step 2. 

[0066] The distance between two cars of the precedence vehicle at which it is gazing is compared, and the distance between 
two cars of the precedence vehicle most approached out of it is outputted to the HUD mold display 5 (step 5). This is 
because the correspondence to the case where a precedence vehicle is overlapped in the gaze direction so that it may 
mention later using drawing 10 . 

[0067] The distance between two cars with the precedence vehicle which approached most is indicated by HUD (step 6). 
[0068] It returns to step 2 (step 7). 

[0069] Next, it explains in accordance with an actual transit situation. 

[0070] First, when a precedence vehicle is not, there is no output from the distance-between-two-cars test section 2, and 
distance-between-two-cars information has not been displayed. 

[0071] Next, the case where three precedence vehicles are on a self-lane as shown in drawing 7 is explained. In this case, 
from three sets and the look measurement section 4, a fixation point coordinate is outputted for distance R and Azimuth 
theta from the distance-between-two-cars test section 2. here — the distance of the precedence car A — distance of 
thetab and the precedence car C is set to Rc, and an azimuth is set [ Ra and an azimuth / the distance of thetaa and the 
precedence car B ] to thetac for Rb and an azimuth. 

[0072] Since the look 8 of a driver is concentrated on the precedence vehicle B when a driver is going to maintain the slow 
lane as it is and run the slow lane In order that the distance between two coordinates of the distance between two cars Rb 
of the precedence vehicle B, the coordinate of the precedence vehicle B on the windshield computed from azimuth thetab, 
and a fixation point coordinate may enter within the limits of predetermined, the whole control section 1 judges with the 
driver gazing at the precedence vehicle B, and computes the distance between two cars with the precedence vehicle B. And 
a HUD indication of the computed distance between two cars 53 is given by the HUD display 5 on a windshield ( drawing 8 
(a)). 

[0073] When the driver is going to make a lane change into the right-hand side lane, since the look 8 of a driver tends to get 
to know the distance between two cars with the precedence vehicle A and gazes at the precedence vehicle A, with the same 
procedure as the above, a driver judges that the whole control section 1 is gazing at the precedence vehicle A, and it 
computes the distance between two cars with the precedence vehicle A. And a HUD indication of the distance between two 
cars 53 computed by the HUD display 5 is given by the HUD display 5 ( drawing 8 (B)). 

[0074] Moreover, also when the driver is going to make a lane change into the left-hand side lane, a HUD indication of the 
distance between two cars with the precedence vehicle C is given in the same procedure as the above. 
[0075] Since the only distance-between-two-cars information, i.e., the distance between two cars with the precedence 
vehicle which wants to know a driver, is always displayed on a driver by this, troublesomeness as which two or more distance 
between two cars is displayed like [ in the case of the conventional method mentioned above ] is canceled. 
[0076] Moreover, since the distance-between-two-cars information on the precedence vehicle which is running the lane 
which it is going to change also at the time of lane modification is displayed, a lane change can be made to insurance. 
[0077] Next, the case where it runs the curvilinear way which has a corner reflector as shown in drawing 9 is explained. 
[0078] Although the distance R and the include angle theta of a corner reflector are outputted from the distance-between- 
two-cars test section 2, since there is no output of a fixation point coordinate and there is no judgment that the driver by 
the whole control section 1 is carrying out a corner reflector gaze in order that a driver may not gaze at a comer reflector 
during transit, the distance with a corner reflector is not computed and displayed. For this reason, the concern which 
displays incorrect information on a driver can be eliminated. 

[0079] Next, the case where two precedence vehicles are overlapped as shown in drawing 10 is explained. First, from two 
sets and the look measurement section 4, a fixation point coordinate is outputted for distance R and Azimuth theta from the 
distance-between-two-cars test section 2. Here, distance of thetaa and the precedence car B is set to Rb, and an azimuth 
is set [ the distance of the precedence car A ] to thetab for Ra and an azimuth. 

[0080] In this case, two precedence vehicles which its difference of azimuth thetaa and thetab is very small since the 
precedence cars A and B exist so that it may superimpose, and are in agreement with a fixation point coordinate for this 
reason will exist. 

[0081] In such a case, as it is alike, therefore the actuation (steps 5 and 6 of the flow chart of drawing 6 ) by the whole 
distance-between-two-cars measuring device explained previously, the distance between two cars (in this case, distance- 
between-two-cars distance Rb of the precedence car B) with a nearer precedence vehicle is displayed. This is assumed to 
be a thing with higher risk with the nearer more nearly potential precedence vehicle, and carries out a reason [ it being 
necessary to tell a driver about the distance between two cars ]. 

[0082] The distance between two cars with the nearest precedence vehicle is similarly displayed about a case so that two or 
more precedence vehicles may be overlapped. 

[0083] <Example 2> drawing 1 1 is the explanatory view of the 2nd example of this invention. In this example, it is displayed 
that the distance information 53 is mostly superimposed on the HUD mold display which has the function which displays on 
the location of the arbitration on Windodo shielding as a HUD mold display, for example, JP,62-5288,A, on a precedence 
vehicle using the display for cars of a publication (above-mentioned). About other configurations and a function, it is the 
same as that of the 1 st example. 

[0084] In <example 3> this example, it is considered that the point that the look stopped at the same location beyond fixed 
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time amount is "the point at which the driver is gazing." 

[0085] Actuation of the look measurement section 4 in this case is explained using the flow chart shown in drawing 1 2 . Here, 
the zone division is carried out to alpha zone which is the field where a precedence vehicle exists the visual field of a driver, 
and beta zone which are fields other than alpha zone like the case of drawing 4 . 

[0086] Look measurement is started in response to the measurement start signal from the whole control section 1. 

[0087] In order to judge an operators gaze condition, a look makes the coordinate the coordinate of a fixation point in quest 

of the coordinate P on the windshield of the point of having stopped at the same location beyond predetermined time (px, 

py). 

[0088] In addition, the judgment of whether the look has stopped at the same location beyond predetermined time should 
have stopped at the same location, when the distance of the coordinate Q of the last view and this coordinate P was less 
than the predetermined value a, and in the example, measurement of time amount made the time amount counter increase by 
every [ 1 ], and the contents n should carry out predetermined time progress of it, when larger than the predetermined value 
NO. 

[0089] When the distance of the coordinate Q of the last view and this coordinate P exceeds the predetermined value a, a 
time amount counter is reset, the value of Coordinate Q is updated with the value of Coordinate P, and a judgment is 
repeated. 

[0090] Moreover, in within predetermined time, the value of Coordinate Q is updated with the value of Coordinate P, and it 
repeats a judgment until it carries out 1 **** of time amount counters and a time amount counter exceeds the 
predetermined value a (when the value of a time amount counter is smaller than the predetermined value NO). 
[0091] It distinguishes in which zone of alpha and beta a fixation point exists. 

[0092] When a fixation point exists in alpha zone, the coordinate P of a fixation point (px, py) is outputted to an output port, 
and it moves to a step. In addition, an output port holds the coordinate data obtained this time until a next fixation point 
coordinate is outputted. 

[0093] when a fixation point exists in beta zone, 1 **** of time amount counters is carried out, and it returns [ it is alike 
and ]. [0094] 1 **** of time amount counters is carried out, and it returns [ it is alike and ]. 
[0095] About other configurations and a function, it is the same as that of the 1 st example. 

[0096] <Example 4> this example applies this invention to the speed regulating device for cars, and drawing 13 is the block 
diagram. The speed regulating device for cars is constituted from whole control and the signal-processing section 1, the 
distance-between-two-cars test section 2, the speed sensor section 3, the look measurement section 4, and the HUD mold 
display 5 by drawing 13 . 

[0097] Moreover, drawing 14 shows one example of this invention seen from the driver. In this example, the whole control 
section 1 considers as the precedence vehicles 91 and 92 and the vehicle which should follow the precedence vehicle 92 at 
which the driver is gazing among .. based on the fixation point coordinate information from the look measurement section 4, 
is made to superimpose on the precedence vehicle 92, and indicates the marker by HUD. 

[0098] There is equipment indicated by JP.58-203524.A as a conventional speed regulating device for cars. The speed 
regulating device for cars indicated by this official report consists of combination of a distance-betwe en-two-cars measuring 
device and a speed regulating device, controls the travel speed of a self-vehicle based on distance-between-two-cars 
information, and it is made it to carry out automatic flattery so that the distance between two cars with a precedence 
vehicle may always become beyond the insurance distance between two cars. 

[0099] However, in the above-mentioned speed regulating device for cars, there was a trouble of not understanding the 
congested curvilinear way as shown in drawing 13 during transit that it may judge accidentally whether flattery transit being 
carried out on which precedence vehicle and on which vehicle the self-vehicle follows the driver now. 
[01 00] As mentioned above in this example, while judging as a precedence vehicle which should follow the precedence 
vehicle which is gazing at the driver in the speed regulating device for cars It is the thing which is going to make a self- 
vehicle control the speed by making a driver know the followed precedence vehicle by HUD display. Since a HUD indication 
of the marker 1 1 is given so that it may consider as the vehicle which should follow the precedence vehicles 91 and 92 and 
the precedence vehicle 92 at which the driver is gazing among .. as shown in drawing 1 3 , and it may superimpose on the 
image of the flattery precedence vehicle 92 mostly, a driver can always know a flattery precedence vehicle. 
[0101] Although one example of this invention was explained above, this invention is not limited to the above-mentioned 
example, and it cannot be overemphasized that various deformation implementation is possible. 
[0102] 

[Effect of the Invention] In the distance-between-two-cars measuring device which makes the perimeter of a car the 
ranging range according to this invention as explained above By having established a means to measure the direction of a 
look of a driver, and having constituted so that the distance-between-two-cars information on the car which exists ahead 
[ of a driver / direction of look ] might be displayed on a driver Since the distance between two cars with the precedence 
vehicle which the driver is observing can be alternatively shown to a driver even when two or more precedence vehicles 
exist, only the information which the driver needs can be displayed. 

[0103] Moreover, speed control of a car can also be performed using the distance information acquired by the distance- 
between-two-cars measuring device of this invention. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the 1st example of the distance-between-two-cars measuring device of this invention. 
[Drawing 2] It is a **** Fig. from a driver side. 

[Drawing 3] It is the flow chart of actuation of a distance-between-two-cars test section. 
[Drawing 4] It is the flow chart of actuation of the look measurement section. 
[Drawing 5] It is the explanatory view of a zone division of a visual field. 

[Drawing 6] It is the flow chart of whole actuation of the distance-between-two-cars measuring device of this invention. 
[Drawing 7] It is the explanatory view of the situation three precedence vehicles are running. 
[Drawing 8] It is a **** Fig. from a driver side. 

[Drawing 9] It is drawing explaining the situation which is running the curvilinear way. 

[Drawing 10] It is drawing explaining the situation it is running so that two precedence vehicles may be overlapped. 
[Drawin g 1 1 ] It is the explanatory view of the 2nd example of this invention. 

[ Drawing 12] It is the flow chart of actuation of the look measurement section of the 3rd example of this invention. 

[Drawi ng 13 ] It is the block diagram of the 4th example of this invention. 

[Drawing 14] It is a **** Fig. from a driver side about the 2nd example of this invention. 

[Drawing 15] It is the explanatory view of the look detection principle of a driver. 

[Drawing 1 6] It is the explanatory view of a HUD display principle. 

[Drawing 17] It is the block diagram of an example (optical type radar installation) of the conventional distance-between- 
two-cars measuring device. 

[Drawing 18] It is the block diagram of the laser radar head section of the optical type radar installation of drawing 1 7 . 
[Drawing 19] It is the timing diagram of drawing 17 . 

[Drawing 20] It is the explanatory view of the situation three precedence vehicles are running. 
[Drawin g 21] It is the explanatory view of distance and an azimuth. 
[Description of Notations] 

2 Distance-between-Two-Cars Test Section (Distance-between-Two-Cars Measurement Means) 

4 Look Measurement Section (Look Measurement Means) 

5 HUD Mold Display (Display Means) 

53 Distance-between-Two-Cars Information 
91, 92, 93 Precedence car (body) 
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[Drawing 3] 
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[Drawing 11] 
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[Drawing 21] 
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[ Drawing 1 7] 
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